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Abstract 



PURPOSE: To provide a nonaqueous electrolyte secondary battery which is excellent in a low temperature 
characteristic, a self-discharging characteristic and a cycle characteristic and uses a composite electrode of 
a soluble conductive high polymer and a particle-like electrochemical active material. 
CONSTITUTION: A nonaqueous electrolyte secondary battery is composed of at least a positive electrode, 
electrolyte and a negative electrode. A mixture of at least one kind of conductive high polymer material and 
at least one kind of particle-like electrochemical active material as an electrode material or a material 
containing at least one kind of sulfonic acid type anion as electrolyte, is used in this nonaqueous electrolyte 
secondary battery. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a nonaqueous electrolyte rechargeable 

battery. 

[0002] 

[Description of the Prior Art] Progress of the miniaturization of electronic equipment in 
recent years, thin-shape-izing, and lightweight-izing has a **** better potato's, and has 
especially turned from the desktop type small lightweight to the laptop type and the 
notebook type in OA field, in addition, the field of new small electronic equipment, such 
as an electronic notebook and an electronic still camera, also appears, and, in addition to 
the miniaturization of the further conventional hard disk and a floppy disk, research of 
the memory card which is small new memory media is also advanced Highly efficient- 
ization has been required also of the rechargeable battery supporting such power in the 
wave of the miniaturization of such electronic equipment, thin-shape-izing, and 
lightweight-izing. Development of a lithium secondary battery has been quickly furthered 
in such a request as a high-energy density cell which changes to a lead cell or a nickel- 
cadmium battery. As an active material of a lithium secondary battery, it is transition- 
metals oxides, such as TiS2, MoS2, Co02, V205, and FeS2, NbS2, ZrS2, VSe2, Mn02, 
the multiple oxide of these and Li, or a transition-metals chalcogen compound, and many 
examples which used inorganic material as an active material are studied. Such a material 
could take the lithium ion in the structure in reversible electrochemically, and 
development of a lithium secondary battery has been furthered by using this property. 
Generally, since the density of the active material itself is high, the lithium secondary 
battery which makes such inorganic material an active material has the feature of being 
easy to constitute the cell of a high energy density. On the other hand, the diffusion rate 
of the lithium ion in the active material in the electrode reaction accompanying the charge 
and discharge of a cell is slow, for this reason, a voltage drop is started at the time of a 
heavy load, and rapid charge and discharge are easy to be spoiled. Moreover, since 
conductivity also has many scarce things while there are not the inorganic active material 
itself and processability, it is common to processing to an electrode to add a binder and 
an electric conduction agent. In this case, as conditions for the binder used, it is the high- 
melting point matter which does not dissolve in the electrolytic solution, and the thing 
that it is fully a particle is mentioned, the binder of polyolefine systems, such as Teflon or 
polyethylene, and polypropylene, is fixed now, and current collection is performed from 
electric conduction assistants, such as acetylene black which exists between them. In case 



insertion-discharge of the repeat of charge and discharge, i.e., the electrolyte cation of a 
under [ an inorganic active material crystal ], is repeated, the efficiency of insertion- 
discharge of the electrolyte cation of the above [ the binder without capacity as an active 
material of a polyolefme system ] will be lowered, and decline per weight and in the 
energy efficiency per volume will also be caused. There was discovery of the conductive 
polymer which can perform electrode reaction by recent years coming in the development 
process of the lithium secondary battery which makes such inorganic material an active 
material, and carrying out occlusion discharge of the anion in reversible as possibility of 
the electrode active material of a lithium secondary battery. As an application to the cell 
of a conductive polymer, a polyacethylene (for example, JP,56-136489,A), polypyrrole 
(2561 for example, the 25th cell debates, the collection of lecture summaries, p 1984), the 
poly aniline (for example, the electrochemistry association 50th convention, the 
collection of lecture summaries, p228 1-1984), etc. are reported. A conducti ve polymer is 
lightweight as an electrode material, it has the features, such as high power density, and 
also is excellent in current collection nature with the conductivity which is a property 
peculiar to material, and shows a high cycle property to 100% of depth of discharge, 
moreover, a self-binding property is good — etc. ~ it has the feature it is featureless to 
inorganic material However, in order for a low reason for a conductive polymer to have 
the problem that a volume energy density has small bulk density compared with an 
inorganic active material and to solve this, a conductive polymer and an inorganic active 
material are compounded and compensating mutual demerit is proposed (JP,3-301068,A). 
LiC104, LiBF4, LiPF6, LiAsF6, etc. have mainly been conventionally examined as an 
electrolyte combined with such an electrode material However, these electrolytes had a 
fault without the cycle property good for the bottom of severe environment, such as low 
temperature and an elevated temperature, that performance degradation is large. Then, 
using LiCF3S03 for the purpose of an improvement of a low-temperature property and a 
cycle property is proposed (for example, JP,2-15568,A, JP,4-233168,A, etc.). 
[0003] 

[Problem(s) to be Solved by the Invention] In the system which combined the fusibility 
conductive polymer, the composite electrode of a particle-like electrochemistry active 
material, and the electrolyte as mentioned above, there was a problem that performance 
degradation, such as a low-temperature property, a cycle property, and a self-discharge 
property, was large, conventionally. Then, this invention is the system which used the 
composite electrode of a fusibility conductive polymer and a particle-like 
electrochemistry active material, and aims at offering the nonaqueous electrolyte 
rechargeable battery excellent in the low-temperature property, the self-discharge 
property, and the cycle property. 
[0004] 

[The means for solving invention] In order to solve the above-mentioned technical 
problem, the composite electrode of a fusibility conductive polymer and a particle-like 
electrochemistry active material is used for this invention. In the nonaqueous electrolyte 
rechargeable battery with which this invention persons come to combine a positive 
electrode, an electrolyte, and a negative electrode as a result of examining and choosing 
the electrolyte used as this electrode and the optimal combination at least Below at least 1 
kind of particle-like electrochemistry active material [ [ conductive polymer / [it is 
hereafter called an active material (1)] / at least one kind of] By using combining the 



electrolyte containing the lithium salt which has the composite electrode with ] and at 
least one kind of sulfonic-acid system anion which are called an active ma terial (2) It 
found out that the nonaqueous electrolyte rechargeable battery witn which me low- 
temperature property, the self-discharge property, the cycle property, etc. have been 
improved sharply was obtained, and resulted in this invention. That is, this invention 
relates to the nonaqueous electrolyte rechargeable battery used combining the electrolyte 
containing the lithium salt which has at least one kind of sulfonic-acid system anion using 
the composite electrode of at least one kind o f conductive po lymer, and at least one kind 
of particle-like electrochemistry active material. Although the conductive polymer of this 
invention is a material which shows ** conductivity which has the capacity as a ** active 
material, which is not dissolved in ** electrolytic solution, and which has the binding 
property between ** p olymeric materials j uid Redox activity conductive polymers, such 
as a polyacethylene, poiypyrroie, the poly thiophene, the poly aniline, poly diphenyl 
benzine, a polyvinyl carbazole, and the poly triphenylamine, can be mentioned, 
especially an effect is large when using a fusibility macromolecule as the aforementioned 
conductive polymer. As a fusibility conductive polymer, poly long-chain alkyl 
thiophenes, such as the poly hexyl thiophene and polydodecylthiophene, a poly alkoxyl 
thiophene, a poly alkoxyl pyrrole, t he poly aniline, e tc. can be used. Also in these, the 
electric capacity per weight is comparatively large,' and the poly aniline which can 
perform charge and discharge comparatively stably is desirable. Although the poly 
aniline carries out the polymerization of the aniline and is manufactured by a chemistry 
polymerization, electrolytic polymerization, etc., the sheet-like electrode produced by the 
poly aniline manufactured especially by the chemistry polymerization has good film 
production nature, and it is rich in flexible nature. These polymeric materials can be used 
being able to dissolve in organic solvents, such as a dimethylformamide, N-methyl 
pyrrolidone, and a tetrahydrofuran. 

[0005] In the electrode used for the rechargeable battery of this invention, the electrode 
which has the feature it is featureless to the inorganic material of it being lightweight, 
excelling in high power density and current collection nature, and excelling in 
fabricating-operation nature is realizable by mixi ng at least one kind of active material 

(1) , and at least one kind of active material1t2)rifthe case where the mixture of at least 
one kind of active material (1) and an active material (2) is used for a positive electrode is 
described The amount of the active material in a positive active material (2) is effective 
in the range within 98wt%. More than at 98wt%, there is a problem in respect of binding 
capacity or ion conductivity, and an effect remarkable in energy density is not accepted 
and cannot fully pull out the performance of both active material, especially an active 
material (2) less than [ 30wt% ]. When the mechanical strength of an electrode is also 
taken into consideration, the amount of an active material (2) is 65 - 95wt% preferably. 
Moreover, the active material (1) wh ich is a conductive polymer fixe s an active material 

(2) as a binder. At this time, an actiVe material (2) serves as a gestalt which has the whole 
included by the active material (1), consequently it will be electrified by,all the 
surroundings of an active material (2). As the compound method of an active material (1) 
and an active material (2) I. The method of carrying out optimum dose extraction of an 
active material (1) and (2), and mixing enough, the method of mixing (2) with an active 
material (1) enough in the solvent which dissolves II. active material (1) in part at least, 
The method of compounding by manufacturing an active material (1) chemically or 



electrochemically under existence of an III. active material (2) etc. is used preferably. In 
order to composite-ize an active material (1) and (2) at a uniform rate especially, it is still 
more desirable to perform composite by mechanochemical technique by Technique I, and 
it is desirable to use the technique of II in the point of obtaining a high-density composite 
electrode. Moreover, it is also possible to use both of technique of I and II Moreover, the 
electrode which consists of the aforementioned active material (1) and active material (2) 
in this invention is excellent in processability, it is suitable for producing eye a flexible 
hatchet and a sheet-like electrode, and demonstrating the performance which was 
excellent as an electrode at the time of making a thin cell was checked. As an active 
material (2), Mn02, Mn 203, Co02, Ni02 and Ti02, V205, V308, Cr203, Fe2(S04) 3, 
Fe2(Mo02) 3, the metallic oxide of Fe2(W02) 3 grade, One sort or complex beyond it 
chosen from metallic sulfide, such as TiS2, MoS2, and FeS, these compounds, the 
multiple oxide of a lithium, and a carbon body can be illustrated. Since it says that a 
banazin-san ghost has an active material (1) and near potential of operation especially, it 
is desirable. 

[0006] As an electrolyte salt in this invention, at least one sort of electrolysis salts of the 
lithium salt which has a sulfonic-acid system anion are used. LiX(CF3S02) n[X of the 
electrolyte salt which has the aforementioned sulfonic-acid system anion is N, C, O, or 
CR (R is an alkyl group), and n is the integer of 1-3. ] ** -- although it can express like, it 
is desirable for there to be LiCF3S03, LiN (CF3S02)2 and LiC (CF3S02)3, 
LiCH3(CF3S02) 2, etc., especially to use LiN (CF3S02)2 as the example These 
electrolytes have the effect of that are easy to permeate the active material (1) which is an 
electrode active material, therefore charge in a short time is attained, a cycle property 
being improved. Although the electrolyte using ethylene carbonate etc. as a solvent has 
the problem that conductivity deteriorates when it becomes low temperature, there is an 
effect of a low-temperature property being improved by using the lithium salt which has a 
sulfonic-acid system anion. In the lithium salt contained in the aforementioned sulfonic- 
acid system electrolyte, you may mix the electrolyte of the kind of further others. For 
example, since the corrosion of a charge collector can be prevented if at least one kind in 
lithium salt with the halogenide anion of Va group element, the halogenide anion of an 
Ilia group element, and perchloric acid anion other than sulfonic-acid system lithium salt 
is made to contain, it is desirable. Since the corrosion of a charge collector can be 
prevented and the cell of high-energy density can be obtained further further especially, 
the case where it uses combining formulas LiN (CF3S02)2 and LiBF 4 is still more 
desirable, as the non-aqueous solvent which is an electrolytic component - usually — a 
carbonate solvent (propylene carbonate — ) Ethylene carbonate, butylene carbonate, 
dimethyl carbonate, an amides solvent (N-methyl formamide --), such as diethyl 
carbonate N-ethyl formamide, N.N-dimethylformamide, N-methyl acetamide, N-ethyl 
acetamide, N-methyl PIROJIRINON, and a lactone solvent (gamma-butyl lactone --) 
gamma- valerolactone, delta- valerolactone, the 3 -methyl -1, 3-oxazolidine-2-ON, etc., an 
alcoholic solvent (ethylene glycol, a propylene glycol, and a glycerol --) A methyl 
cellosolve, 1, 2-butanediol, 1, 3-butanediol, 1, 4-butanediol, a diglycerol, polyoxy 
alkylene glycol, ether solvents (a methylal --), such as a cyclohexane diol and a xylene 
glycol 1, 2-dimethoxyethane, 1, 2-diethoxy ethane, l-ethoxy-2-dimethoxyethane, nitril 
solvents (a benzonitrile -), such as the alkoxy polyalkylene ether phosphoric acid, such 
as an acetonitrile and 3-methoxy propionitrile, and a phosphoric-ester solvent (an 



orthophosphoric acid — ) A metaphosphoric acid, a pyrophosphoric acid, a 
polyphosphoric acid, a phosphorous acid, trimethyl phosphate, etc., 2-imidazolidinone (1, 
3-dimethyl-2-imidazolidinone, etc.) Pyrrolidones, a sulfolane solvent (a sulfolane, 
tetramethylen sulfolane), A furan solvent (a tetrahydrofuran, 2-methyl tetrahydrofuran, 2, 
5-dimethoxy tetrahydrofuran), a dioxolane, a dioxane, and a dichloroethane are used by 
independent or mixture. 

[0007] As a solvent in this invention, it is desirable that they are one kind of a carbonate 
system compound or two kinds or more of mixture, and it excels in charge-and-discharge 
efficiency, the self-discharge property, or the cycle property by the cell of the system 
which contains straight chain-like dimethyl carbonate also in a carbonate system 
compound especially. Moreover, it is still more desirable to use by the mixed stock of 
ethylene carbonate, propylene carbonate, and dimethyl carbonate. A dielectric constant 
can fall, greatly, quantity of electricity is quicker, conductivity can reach to the interior of 
an electrode layer by the bird clapper, and by using these mixed stocks shows the effect 
which was excellent in charge-and-discharge efficiency, the self-discharge property, and 
the cycle property besides the effect that the low-temperature property effective for 
charging-time shortening is also excellent. The nonwoven fabric which is low resistance, 
and the thing excellent in the solution maintenance property is used, for example, is 
chosen from one or more sorts of quality of the materials, such as glass, polyester, 
Teflon, polypropylene, and PTFE, to the ionic migration of an electrolytic solution as 
separator, or textile fabrics is mentioned. It is desirable to set on the cell of this invention, 
and for these electrolytic solutions and separator to use together instead of them, and to 
use a solid electrolyte, by using a solid electrolyt e, there is neither a bias of the 
electrolytic solution nor a liquid spill, there is also no generation of gas, and a reliable 
cell can be obtained also to deformation of a cell. By using a gel solid polymer elec trolyte 
especially, it becomes possible to obtain a more reliable thin shape flat cell. As a 
material, metal halogenides, such as AgCl, AgBr, and Agl, Lil, RbAg 415, RbAg4I4CN, 
etc. are mentioned by the inorganic system, for example. Moreover, by the organic 
system, a polyethylene oxide, polypropylene oxide, a polyvinylidene fluoride, a 
polyacrylamide, etc. are made into a polymer matrix, and the solid polymer electrolyte 
which graft-ized ionic dissociation machines, such as complex which dissolved the 
aforementioned electrolyte salt into the polymer matrix or these gel bridge formation 
objects, a low-molecular-weight polyethylene oxide, and a crown ether, to the polymer 
principal chain, or the gel solid polymer electrolyte which made the amount polymer of 
macromolecules contain the aforementioned electrolytic solution is mentioned. As a 
negative-electrode active material of the rechargeable battery of this invention, the 
intercalation material in which occlusion is possible is mentioned in alkali metal, such as 
n type conductive polymers, such as an alloy of alkali metal, such as alkali metal, such as 
Li and Na, and Li-aluminum, a polyacethylene, the poly thiophene, poly para-phenylene, 
and the poly pyridine, and a lithium, and intercalation material does not have generating 
of a dendrite, and it is safe and is desirable from being a high cycle life. Although 
ceramic material, such as BC2N, and carbon system material can be illustrated as an 
intercalation material used for a negative-electrode active material, carbon system 
material is desirable in respect of a cycle life and an energy density especially. By using 
the above electrode materials, since the sheet electrode of high-energy density and high 
intensity can be formed, the various mounting methods, such as winding and a 



laminating, are possible. Although it does not limit especially as a form of a rechargeable 
battery, mounting to cylindrical, a coin type, a gum type, a flat type, or a sheet type 
rechargeable battery is possible. 
[0008] 

[Example] An example is shown below and this invention is further explained to a detail. 
However, this invention is not limited at all by the following examples. 
[0009] Poly aniline 13g compounded by the chemistry polymerization, using an 
ammonium persulfate as example 1 sulfuric acid and an oxidizer and a mean particle 
diameter mix and distribute in inert gas atmosphere, and use as a paint solution 30.3g [ of 
crystal 5 vanadium oxides ], and N-methyl pyrrolidone 87g 2.5 micrometers and whose 
maximum droplet size are 8 micrometers. This paint solution is applied on a charge 
collector by the thickness of 150 micrometers using a wire bar, this is dried for 15 
minutes at the temperature of 100 degrees C in the atmosphere, and an electrode with a 
thickness of 45 micrometers is obtained. Li board was used for the negative electrode by 
having made this electrode into the positive electrode, and the charge-and-discharge 
property was measured to 11. of mixed liquor of ethylene carbonate:DME=7:3 to the 
electrolytic solution using what dissolved LiCF3S03 at a rate of two mols. A measuring 
method is the Hokuto Denko Corp. make. Using the HJ-201B type charge-and-discharge 
measuring device, first, after the quiescent time of 1 hour, it is 0.4mA current from 
charge, and it charged until the cell voltage was set to 3.7V, and hereafter, the repeat of 
charge and discharge was performed and the cell property was evaluated [ it discharged 
until the cell voltage was set to 2.5V with 0.4mA current, and ]. The result was shown in 
Table 1. 

[0010] Except using LiN (CF3S02)2 as an example 2 electrolyte salt, the cell was 
produced like the example 1 and the cell property was evaluated. The result was shown in 
Table 1. 

[001 1] Except using LiC (CF3S02)2 as an example 3 electrolyte salt, the cell was 
produced like the example 1 and the cell property was evaluated. The result was shown in 
Table 1. 

[0012] Except using the thing [ mols / 1.8 ] which mixed LiCF3S03 and mixed 0.2 mols 

for LiBF4 as an example 4 electrolyte salt, the cell was produced like the example 1 and 

the cell property was evaluated. The result was shown in Table 1 . 

[0013] Except using the thing [ mols / 1.8 ] which mixed LiN (CF3S02)2 and mixed 0.2 

mols for LiBF4 as an example 5 electrolyte salt, the cell was produced like the example 1 

and the cell property was evaluated. The result was shown in Table 1. 

[0014] Except using two-mol LiBF4 as an example of comparison 1 electrolyte salt, the 

cell was produced like the example 1 and the cell property was evaluated. The result was 

shown in Table 1. 

[0015] Except using what added propylene carbonate to ethylene carbonate and 
dimethoxyethane as example 6 non-aqueous solvent, the cell was produced like the 
example 1 and the cell property was evaluated. The result was shown in Table 2. 
[0016] Except using what added ethylene carbonate and dimethyl carbonate instead of the 
mixed solvent of ethylene carbonate and dimethoxyethane as example 7 non-aqueous 
solvent, the cell was produced like the example 1 and the cell property was evaluated. 
The result was shown in Table 2. 

[0017] Except using what used the mixed solvent of ethylene carbonate, propylene 



carbonate, and dimethyl carbonate instead of the mixed solvent of ethylene carbonate and 
dimethoxyethane as example 8 non-aqueous solvent, the cell was produced like the 
example 1 and the cell property was evaluated. The result was shown in Table 2. 
[0018] Poly aniline 13g compounded by the chemistry polymerization, using an 
ammonium persulfate as example 9 sulfuric acid and an oxidizer and a mean particle 
diameter mix and distribute in inert gas atmosphere, and use as a paint solution 30.3g [ of 
crystal 5 vanadium oxides ], and N-methyl pyrrolidone 87g 2.5 micrometers and whose 
maximum droplet size are 8 micrometers. This paint solution is applied on a charge 
collector by the thickness of 150 micrometers using a wire bar, this is dried for 15 
minutes at the temperature of 100 degrees C in the atmosphere, and an electrode with a 
thickness of 45 micrometers is obtained. Using Li board for the negative electrode by 
having made this electrode into the positive electrode, the electrolytic solution adjusted 
the liquid which mixed the benzoin iso-propyl ether of the LiN(CF3 302)2 20 weight 
section, the ethylene carbonate 48 weight section, the dimethoxyethane 19 weight 
section, the ethoxyethylene glycol acrylate 12.8 weight section, the trimethylolpropane 
triacrylate 0.2 weight section, and the 0.1 weight sections. Sinking in and the high 
pressure mercury vapor lamp were irradiated in this liquid at positive, a negative 
electrode, and porous polypropylene separator, and the solid polymer electrolyte was 
compounded with each cell element. To the negative electrode, the cell property was 
measured using Li board. The result which carried out charge and discharge by 4.2-2.5V 
was shown in Table 2. 

[0019] the example of reference - the chemistry polymerization poly aniline electrode 
was produced as follows Poly aniline 6g which carried out the chemistry polymerization 
was dissolved in N-methyl pyrrolidone 24g. It coated so that it might become the 
thickness of 80 micrometers on an SUS foil with a thickness of 20 micrometers at the 
time of dryness, and this paint solution was used as the electrode. This sheet-like 
electrode has the good film production nature of the coat section, it is flexible, and there 
was no defluxion of the coat section etc. by bending etc. In addition, the following table 1 
shows a cell property (cycle property), and the following table 2 shows a cell property (a 
cycle, self-discharge, low-temperature property). 
[0020] 
[Table 1] 



[0021] 
[Table 2] 
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[0022] Hereafter, the concrete embodiment of this invention is shown. 

1. Nonaqueous electrolyte rechargeable battery characterized by using what contains 
lithium salt which has mixture of at least one kind of active material (1), and at least one 
kind of active material (2) as electrode material, and has at least one kind of sulfonic-acid 
system anion as electrolyte in nonaqueous electrolyte rechargeable battery which consists 
of positive electrode, electrolyte, and negative electrode at least. 

2. Nonaqueous electrolyte rechargeable battery of the above 1 whose active material (1) 
is fusibility conductive polymer. 

3. Nonaqueous electrolyte rechargeable battery of the above 2 whose active material (1) 
is poly aniline. 

4. Nonaqueous electrolyte rechargeable battery of the above 1, 2, or 3 whose active 
materials (2) are banazin-san ghosts. 

5. Nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, or 4 whose amounts 
of active material (2) are 60 - 90wt% in active material (1) and mixture of (2). 

6. Nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, or 5 with which 
mixture of active material (1) and active material (2) is compounded by 
mechanochemical means. 

7. Nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, or 5 compounded 
when mixture of active material (1) and active material (2) manufactures active material 
(1) chemically or electrochemically under existence of active material (2). 

[0023] 8. Nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, 5, 6, or 7 
which is those in which electrolyte contains lithium salt which has at least one kind of 
sulfonic-acid system anion expressed with formula LiX(CF3S02) n. 

9. Nonaqueous electrolyte rechargeable battery of the above 8 which is at least one sort of 
lithium salt chosen from group which consists of lithium salt in which lithium salt 
expressed with formula LiX(CF3S02) n has sulfonic-acid system anion expressed with 
formula LiCF3S03, LiN (CF3S02)2 and LiC (CF3S02)3, and LiCH3(CF3S02) 2. 

10. The nonaqueous electrolyte rechargeable battery of the above 8 or 9 which is the 
things containing at least one sort of things chosen from the group which consists of 
lithium salt in which the electrolyte had the halogenide anion of Va group element, the 
halogenide anion of an Ilia group element, and a perchloric acid anion. 

1 1 . The nonaqueous electrolyte rechargeable battery of the above 10 which is that in 



which an electrolyte contains two kinds of lithium salt expressed with formulas LiN 
(CF3S02)2 and LiBF 4. 

12. The nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, or 1 1 which is those in which an electrolyte contains at least one kind of carbonate 
system compound. 

13. The nonaqueous electrolyte rechargeable battery of the above 12 whose carbonate 
system compound is dimethyl carbonate. 

14. The nonaqueous electrolyte rechargeable battery of the above 12 or 13 which is those 
in which an electrolyte contains the mixture of propylene carbonate, ethylene carbonate, 
and dimethyl carbonate. 

15. The nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 1 1, 12, 13, or 14 whose electrolytes are solid polymer electrolytes. 

16. The nonaqueous electrolyte rechargeable battery of the above 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 1 1, 12, 13, 14, or 15 whose intercalation material used for a negative-electrode active 
material is carbon system material. 

[0024] 
[Effect] 

1. The charge-and-discharge property has been improved by combining with the 
composite electrode high and formed by the active material (1) and the active material (2) 
the electrolyte using the lithium salt which has a claim 1 sulfonic-acid system anion, 
rapid charge and discharge became possible, and the cell by which the cycle property and 
the low-temperature property have been improved was obtained. 

2. The nonaqueous electrolyte rechargeable battery which has the electrode excellent in 
the mechanical strength was obtained by using a claim 2 fusibility conductive polymer. 

3. Since the potential flat part of the discharge curve of a claim 3 banazin-san ghost was 
comparatively close to the electrode potential accompanying anion insertion of a 
conductive polymer, and desorption, the cell of a high energy was obtained. 

4. Make at least one sort of lithium salt chosen from the group which consists of lithium 
salt which has the sulfonic-acid system anion expressed with claim 4 formula LiCF3S03, 
LiN (CF3S02)2 and LiC (CF3S02)3, and LiCH3(CF3S02) 2, especially the lithium salt 
expressed with LiN (CF3S02)2 contain. The cell of the high power excellent in the cycle 
property and the current characteristic and high-energy density was obtained. 

5. In addition to claim 5LiN (CF3S02)2, the cell which prevented the corrosion of a 
charge collector was obtained by using one more or more kinds of specific lithium salt. 

6. a claim 6 - by using two kinds of lithium salt, LiN (CF3S02)2 and LiBF4, the 
corrosion of a charge collector was prevented and the cell of high-energy density was 
obtained 

7. The solvent of a claim 7 carbonate system is a high dielectric constant, and the cell in 
which the outstanding charge-and-discharge property is shown was obtained. 

8. By using the mixed solvent of claim 8 ethylene carbonate, propylene carbonate, and 
dimethyl carbonate, self-discharge was suppressed and the cell which raised the cycle 
property was obtained. 

9. By using claim 9 solid polymer electrolyte, there are not deviation of the electrolytic 
solution and a liquid spill, there is no generation of gas, and the reliable cell was obtained 
also to deformation of a cell. 
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